who are not using any sort of simulation software. Even in the information age of the 1990's it is still hard for potential simulation users to keep up with the changing market of computers and simulation software. In this paper we will focus on the changes in simulation software over the past ten years, the ease of use of the 1990's simulation software, and the broadening market for simulation software. Then, we will illustrate some of these changes by providing a step by step approach to using Micro Saint simulation software Version 2. To expand the base of users, we must make the products easier to learn and use.
Therefore, usability is the driving force behind Micro Saint's design. In this paper, we discuss how simulation is being made more usable by describing Micro Saint, how models are built with Micro Saint, and some of the applications of Micro Saint. This paper represents a "snapshot" in time of a simulation product designed for usability.
We continue to look for and implement ways to improve the product's usability. keeps an entity @rt, patient, etc.) fi-om moving into the task when the task is "busy" processing another entity. Beginning Effect: busy := 1; (Assignment statements are represented as" :=" in Micro Saint.) This sets the busy flag to TRUE so that the next entity cannot enter the task. As long as the task is executing, the busy flag will remain equal to "l".
Ending Effect: busy := O; When the task finishes executing, the ending effect is evaluated and the busy flag is set to O. Now, when the release condition is evaluated, the condition will be true and the next entity can enter the task.
The relationship between the release condition and the beginning and ending effects provides a general, yet powerfid mechanism for users to define complex behaviors within the system they are modeling. Users may define variables that are specific to their system and manipulate the value of the variables as needed so that they can accurately represent their system. They do not have to compromise the accuracy of their model by relying on pre-detined "blocks" within the modeling tool nor do they have to learn a complex programming language in order to obtain the level of control required. A feature that greatly increases Micro Saint's power is the "parser" that evaluates algebraic expressions. It provides the mathematical power of computer programming languages such as FORTRAN or C, but eliminates the need for compiling the model before running it. One of the biggest advantages of the parser is that it allows users to interactively change the value of model parameters while the model is executing. For example, the user can increase the number of resources available or change the execution time for a task while the model is executing to see what the overall effects on the system would be.
The process of building a Micro Saint model involves two separate but interrelated steps. First, the user must define the structure of the task network. This is done by selecting the appropriate tool fkom the tool palette and placing the object in the drawing space of the network diagram.
The Micro Saint tool palette and drawing space is presented in Figure 3 . Micro Saint uses a standard windows "point and click" approach to define the network objects.
Using the mouse to "double-click" on an object will open it so that information specific to the object may be entered. F@ure 2 above is an example of the Task Description window that is opened when the user double-clicks on a task (i.e., node in the network).
Task sequencing is defined by clicking and dragging with the mouse from the first task to the following task(s). A diamond shaped "decision icon" appears on the network diagram when more than one following task is defined. Users must enter the conditions that control the branching when there is more than one following task. Micro Saint provides the following decision types to ensure that all real-world situations may be represented in the model: Probabilistic -The following task conditions axe evaluated and the next task to execute is determined by the relative probabilities of all tasks listed. Probabilistic decisions allow only one of the following tasks to execute. Multiple -The following task conditions are evaluated and all of the tasks whose conditions evaluate to non-zero will execute.
Tactical
-The following task conditions are evaluated and the next task to execute is the task whose condition evaluates to the highest vatue.
Variables and algebraic expressions can be used in the branching logic and the value of the variables can be changed by conditions in the model. This gives the user complete control and manipulation of the network flow. Figure 4 is an example of a tactical decision that controls the flow of patients in an emergency room model through the network based on the seriousness of their injury. Users can watch as entities flow through the network or wait in queues before being processed. This type of animation is particularly usefid in debugging the model. An example of an animated network is shown in Figure  5 .
Micro Saint also provides an iconic animation capability called ActionView (see Figure 6 ) that allows users to build a realistic "picture" of their model. Sometimes it is sutlicient to save the state of the system at the end of the run. However, in order to gain insight into the dynamic aspects of the system users can "take For example, if a company is doing a simulation of their inventory system, the reorder point, the order quantity and the time between inventory reviews are the variables that that define the system. The optimizer can help define the optimal inventory policy with respect to minimizing a function of total expected cost.
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For example, a Fortune 100 company had a cellular manufacturing layout that they felt could be made more efficient. They were about to make substantial capital improvements in manufacturing system equipment and wanted to make sure the new equipment was integrated with the old equipment in the best possible way. The company used Micro Saint to model their manufacturing system and reach their goals of finding a cellular layout that would meet their production goals.
This study required a sophisticated model because the production goals were spread across 40 different product types , and capacity for invento~was limited, indicating a need for a JIT design. The study was limited to three weeks in length.
In the process of building the model, the customer gained an understanding of the system that showed them many areas for potential improvement. The project did not attempt to discover the "optimat design" for the cell rather it only identified one of an entire family of solutions that would work. More models were built in order to simulation the other production line cells. These models allowed the customer to consider tradeoffs based on operator utilization balanced against the cost of the equipment, operator training, installation requirements and process time. The bottom line was the manufacturer was able to increase production by 71% and increase profit per unit by 142'Yo. This resulted in an increase in the annual profits of the company by over 400% on that single production line. The company reduced costs and improved qnatity with a small investment in simulation.
HEALTH CARE APPLICATIONS
In the health care industry, Micro Saint has been used to look at emergency room flow, ambulatory services, OBGYN units, pharmaceutical processes and patient file flow.
Customers often choose health care facilities on the basis of the quality of service they receive. Every hospital or health care organization must answer questions about cost and quality. One way hospitals are able to look at cost versus quality is by using simulation. In one instance, an Ambulato~Surgery Department, the department that cares for patients both preoperatively and post-operatively, had run out of space. The question was to build a new facility or redesign the existing space without changing the surgery schedule. Micro Saint was used to simulate the flow of patients from ambulatory surgery to surgery to recovery and back to ambulatory surgery. A management engineer simulated the effects on many different alternatives for routing patients through the system and maximized the utilization of the facilities.
The hospital sti was so pleased with the recommendations for the ambulatory surgery facilities that the management engineer was asked to help evaluate the surgery schedule on a daily basis. The changes recommended as a result of the simulation models allowed the hospital to increase the number of patients that can be scheduled for ambulatory surgery, therefore increasing profits while improving the quality of service being offered to patients. This is just one example of how Micro Saint can help improve the patient care while reducing costs at a hospital. A Fortune 500 company has recently used Micro Saint to look at their underwriting process. The process was studied and modeled. In the modeling process the modelers found the claims were stacking up in the mailroom and sometimes up to a week before getting to the underwriter.
HUMAN FACTORS AND ERGONOMICS APPLICATIONS
After modeling the process flow and building a working model, the insurance company found the time it takes for a claim to be filed until the customer receives the check could be cut from ten to five days. They couId accomplish this goal by using an express mail service. The net result is happy customers.
SUMMARY
In this paper, we have focused on the Micro Saint methodology and the underlying principles of modeling with Micro Saint in a variety of different industries. We have not attempted to cover all of the software features for building models, controlling a simulation, and generating and analyzing data. If you would like to know more, please contact Micro Analysis and Design.
What we have shown is that Micro Saint is a powerfid tool for evaluating the dynamic aspects of systems within a wide variety of application areas. Micro Saint's primary strength is that it has an intuitive, graphical interface that allows users to quickly develop models that accurately represent their system. 
